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(54) RETINOID RECEPTOR AGONISTS 

(57) The invention provides a substance acting on a retinoid receptor which has a retinoid-like activity or an action 
of controlling retinoid activities, for example, enhancement or suppression. 

Compounds represented by the following general formula (I) wherein R 1 , R 2 , R 3 , R . and R ^^«^P«- 
sent hydrogen atom or a lower alky! group, or two adjacent groups selected therefrom may combine together with car- 
Z 3S5 the Phenyl ring to which they bind to form a 5- or 

with one or more alkyl groups; and X represents a group represented by -C(R )=CH-, -CH-C(R ) , N(H ) CO-, -CO- 
NtR 1 ? r^^R 1 V<»- or -NR 11 -wherein R 6 , R 7 , R 8 , R 9 , R • and R independently represent hydrogen atom or 
a lower alkyl group. 
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"i Technical Field 

ing said compound as an active ingredient. 
Background Art 

lions, e.g., inducing differentiation of immature eel s under deve opmen ^pro derjva _ 
functions, enhancement of cell proliferation, and trie support action It as ,f " ^e n zo ic acid derivatives disclosed in 
fives synthesized so far also have similar Physiological unctions 986, and the com- 

r= e r^ is a senera * term for 

aforementioned ^T^J™ 

!bB8). and regulates probation and co^oundi having the retinoic acid-like 

330, pp.444-450, 1987.). « ^ acid: Am 80, also 

Funct. 16, pp.113-123, 1991; Hashimota Y. e ^^^^^^^ti-rt- of vitamin A defi- 
[0004] ^^""I^^SElS r eumat m de^yed allergy bone diseases, leukemia and certain 
ciency disease ^ retin ° idS ' they are n0t ^ sati f*7 

Sil^TZU^. effect Therefore, it has been desired to create retinoids having characteristic 
activities and molecules controlling their activities. benzodiazepine derivatives such 

matlsm, d.l.y.d •MB b.dd did...... ttukemll .nd «*»«*°» or (HXR _ 0l whteh 

ng.nd is 9-cis-rMindte .did) ta. b..d verted. » h.s b..d « M M ™ „,',„,„„ 0 , Ke phy.io- 
,.«did .bid rddbptor (BAR) » Iddddd „ . upP~~<J-» ^"^'^"S^Th™ dlsd b.dd r.v.l.d ,d., the 

gelsdorf. D.J. et al., The Retinoids, 2nd Ed., Ravan Press, PP^ 5 «■ 1 99 ^ antagonistic action 

[o007] Asagentsforcontrollingre^ 

37(10), pp.1508-1517, laswj. 4ldiazeDin-13-vl)benzoic acid act as antagonists of retinoids. More- 

5,7.7,10,10-pentamethylbenzo e^naphtho 2^ 

^flSSn^K E2L Seniors a retinoid Lagonist by the inventor of the present invention 

(specification of Japanese ^^f^^^^Sid. such as retinoic acid and Am80, or the.car- 
[0008] It has been considered that he ^°^%°^ S compounds and the retinoid antagonists are essential 
boxy, groups of the ^^f^^ ^2 For example it has been known that the desired biological activi- 
functional groups for each desired biological activity For examp e^ SU | fonami d e and tetrazole. Some corn- 

ties are iost by ^^^^^^^^S^!. have been suggested to act on the Y -subtype 
pounds having a ^^^^^^^^l, the intranuclear receptor super family. However, it 
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Medicinal Chemistry Symposium and the 6th Annual Meeting or m references neither suggest nor 

activities. 

Disclosure of the invention 




35 



wherein R 1 , R 2 , * R 4 . and independent, represent ^^^^^Z^Z^Tt 

selected therefrom may combine together wl* cart on atoms o f £ phenyl nng t w ^ _ 

numbered ring which may optionally be s ubstrtuted ^ s * 0 ?.NR 11 - wherein R 6 , R 7 , R 8 . R 9 . R 10 , 

general formula (ii): 
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p.uods »p,.,.n«d by ,»,™„»n.d g«,...l (brmufc or phy*o Bp ^ c U-b»ln 9 retln- 

^C^S^^-f- > 
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D B89 1988), preferably a retinoid receptor (hah ano/ur nAn, » ""^ 
« an e'ecL amount of the aforementioned substances to a mammal ■nclud.ng a human. 

Most Preferred Embodiments to Carry out the Invention 
I001S, -heaforementionedgene.,^^^^^ 

::rrjrjr^^ gU - n propyl 9rDUP - isopropy ' 9roup ' n 

butyl group, secbutyl group, tert-butyl group landfteto ^s^Zof R 1 . R 2 1 R 3 > R 4 . and R 5 may combine together 
[001 6] Two adjacent groups select ed from the group cons,shn of H • ■ one 5 . or 6 . membered rin g which 
with carbon atoms of the phenyl ring to wh,ch ***^™™° r ™ group that may be present on the ring(s), a 
may optionally be substituted with ^^^^J^XS^S 4 ebon adorns may be used. For 
linear or branched alkyl group having about 1 to 6 ca rbon ; atoms prer y preferably four 

example, methyl group, ethy, group -f*^ Jhenylringto which R 2 and R 3 

itmrSS" 5 , 5 ,S,a,etrLethy,- 5 ,a.7,a,etrahydrona ph tha,ene ring or 

the like. . , . , rm 6s_ rH . -CH=C(R 7 )-, -N(R s )-CO-, -CO-N(R 9 )-, - 

[0 017] X represents any one of groups W^J^^E ' inde penden ly represent hydrogen atom or 
C(= CHR 1 °), -CO, or -NR -. In these groups, R , F R . R . F , and R ^ P J ^ 1 t0 4 carDon atoms 
a lower alkyl group. As the lower alkyl group, ^ ' ' L are prefe^ used The substituting position of 

P^^ited. Para-substitution or meta- 

) SoirinTer— edgene^ 
> or a loweralkyl group. As the lower alkyl group, a ^^^^^^TSp^nfl W. isopropyl group, n- 
erably 1 .to 4 carbon atoms may be used : For examp J. ™^ J^S R* represents hydmgen atom or a lower alkyl 

35 "~ ^ r p r g 1 to 4 carbon atoms may be used 

More specifically, methyl group, ethyl group and the like may preferably be used. ^ 
[0019]' Two adjacent groups I^^WJjW^ ^ or 6 . me y mbered ring which 

with carbon atoms of the phenyl nngto wh.ch the y^° ° m g roup that may be present on the ring(s), a 
« may optionally be substituted with one ^^^J^^S^l * carbon atoms, may be used. For 

Se^ 

45 r,n 9- * „ m u aco a HHitinn ^alts For example, they may exist as metal salts 

[0020] The aforementioned compounds may <° m J™ ea ™ °" sal ^ ^ZnJm sa , ts , organic amine salts such 
such as sodium salts, potassium salts, ^^^^^^^J^Z^ acceptable salts can be 
as triethylamine salts and ^"^ e ^^* B ^^S^ ntton . The aforementioned oompounds may have 
used as the active ingredients of the me ^aments o ^ presen ™ n based ^ ^ asym _ 

50 one or two asymmetric carbon atoms de per d ng on the type ^ b P ased on ^ or more asymmetric 
metric carton atom(s), any mixtures of optical isomers, ^■JJ-JJJ sc of the t invention . Furt her- 

oarbon atoms, any mixtures of the d.astereomers f^^™"™^ double bonds and any mixtures of the 

B = n a=^^ in - form or the compounds in the forms of 

' SuSr^eVom^ 

5E ff^TS^rSS founds, in the following description. ..para., and ^, u* 
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oats that the substituting position o, X on the phany, group of the oenzyiidenethiazo.idinedione moiety is para-position 
or meta-position, respectively, and Me represents methyl group. 
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[0 0 22] As forthe preparations of the cornpound. of t = 

the aforementioned typical compounds , are jJ^ISS^II^ compounds of the present inven- 

;^e~"^ W afo" :rSS 00 * herring to those e^,,, or if necessary, appropri- 
sr^ c^^^ 

"retinoid receptor" used in the specification encompasses ^^ ^ ^^^ perse w ^ Ka rMn- 

series— ".tssi*.-— 
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cation W097/1 1061 (PCT/JKSb^/ua;, anu Q7 „ n s nn1 c n R.isi7 1994 and the specification of Japanese Pat- 

Eyrolles, L, et al., Journal of Medicinal Chemistry, 37 (1 0), pp.1 508-1 51 /, i yy«, anu H 

ent Application No. (Hei)7-255912/1 9 ^ retinoid-like activities have, for example, cell differ- 

. ssfissst: xxs^ess*. si* & — » - - -» - — 

Hies, per se, exhibft retinoid activities, synergistic ac * ons *e*™*™* J*m\es (for example, 4-[(5,6,7,B-tetrahydro- 
or the aforementioned compounds having as medi amenta for the preven- 

5,5,B,B-tetramethyl-2-naphthalenyl)carbamoy^ a ,| ergic dis - 

S3, activities can he used as agents ^^^J^^Z*** treatments of the aforeman- 
[0 028] Even when retinoids »™ ^J"^ J^". increase the activities of retinoic acid that inherently 
tioned diseases, the compounds enhancing retinoid medicaments fort he purpose of the preventive 

exists in .iving bodies, and thus the SST^SS^^^'"-^- compounds may be 

* and therapeutic treatments ^^^f^te^M^* enhance activities of physiologically active sub, 
■ used, in addition to the enhancement of the or muno , , udi vitamin D thyroxine and the like 

stances such as. for exampie, in callular nucleus to exhibit their 

which bind to receptors belonging to the ^ are useful as medicaments for preventive or 

. E P rr~ hyperkalemia, bone dis- 

eases, rheumatism, immunological di seas ;es landthe like . vjtamin D the PPAR involved 

[0029] ^^'^ m J xe ^^^^^^'SZ^Sn known (asforthese receptors, see. Man- 
in lipid metabolism, the thyroxine receptor, the -^Pand *" k g * h ha£ been revealed that tnese receptDrs 

. ^ett^ 

-ngtheaforemen^co^ 

suppressing the phys.o ogical - * ™ d « £J * , t0 be bound by any specific theory, it is believed that corn- 

supporting activity and the Hte). AKtoujh * ^ ^tie^ V y ^ ^ ^ ^ receptor 

40 pounds having such an action b,nd to retinoid Xrece^ a retjnoids sucn as ret inoio acid. These compounds 

(BAR), thereby control the hypervitaminosis of vitamin A caused by exces- 

are useful for preventive and/or therapeutic tr eat me ™f°' en » ^ , . dd or cornpound having retin- 

sive vitamin A in vitro, or exogenous ; "^1 « 

oic acid-like biological actives (e.g ^K 5 ^ 8 ™JJ or preventive treatment of vitamin A deficiency disease, 

per se, alone or in combination with other retinoid or an mmumu -agm . 
50 activities of substances that bind to a "^J^^^^^ S£ £ example' steroid compounds, 
of cells (Evans. R.M.. ^^^^ZT^^n receptors whose ligands are unknown. Accordingly, the 

rrn=^ 

^moTof^ceptors belonging to the ^ ^ct^gredient, at least one substance 
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. « *u * ~„r* cnhcbn^c; qpipcted from the qroup consisting of the compounds rep- 
and hydrates thereof and ^-^^'^^^SXSL thereof and solvates thereof. As the medi- 
resented by the aforernent.oned formula (II) and salts there ° T ' a " ^ be admjnistered . However, a 

EST" "tdiJs'o. , te m.«,m,„ U of ,h, pre,,* inven.on no. partly limited, and ,h.y c.n eel.eMy be 
to the doses of retinoic acid used £■ ™^J^ 5^5^^ adult. Also as for the medicaments com- 



adult 
25 Examples 



3D below. 
C } Example 1: Synthesis of TZ91 

rnn , fil " A « m fi 7 B Tetramethvl-5 5 8 8-tetrahydro-2-naphthyl)propenyl)ben2aidehyde (24 mg, 0.072 mmol) 2 4- 

residue' was recrystallized from methanol to obtain TZ91 (quantitative). 

„ TZSV. Ye.,ow needles (methano,); mp ^S^.SO ^1 ft ^ ^ 

f^^tyk^^^^ttTl S ^^i^f * 6 H ): in,. C ( a,cd. for C 27 H 29 N0 2 S. 
C: 75.15%. H: 6.77%, N, 3.25%; Found, C: 75.08%. H: 6.97%. N, 3.11%. 
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Example 2: Synthesis of TZ151 
[0037] 




TZ151 

1-3 R - CHjOH 
I -4 R-CHO 



„i„=,.ih/i iwi ooa 4 {>7 mmo!) was suspended in thionyl chloride (2.50 g, 21 .Ommol) 
[0038] 3,5-Di-tert-butylbenzoic acid (1-1 (1 .00 ^ ^ P evaporated, and the 

and anhydrous benzene (12 ml) and tharn^ was refluxefl I fori 4 hours. Th y ^ 

(methylene chloride) to obtain Compound 1-2 (1 .03 g, 66%). 

1H-NMR (400 MHz, CDC, 3 ): B.06 (d, 2H. J=8.8Hz) 7.90 (brs, 1H). 7.75 (d, 2H, J= B.BHz), 7.66 (d. 2H, J=1.5Hz). 
7.64 (t, 1 H, J=1 -BHz), 3.92 (s. 3H), 1 .37 (S, 1 8H). 
, r. „„„ rf . ■> n n? □ 2 76 mmo!) was dissolved in THF(30 ml), and gradually added with DIBAL (8.34 ml, 

1 :1) to obtain Compound I-3 (786 mg, 83%). 

1H-NMR (400 MHz, CDCI3): 7.78 (br s, 1H). 7.67 (d, 2H, J=1 -8Hz), 7.65 (d. 2H. J=8.8Hz). 7.62 (t, 1 H. J-1 .8Hz), 

7.38 (d, 2H, J=8.5Hz), 4.69 (d, 2H, J=5.9Hz), 1.37 (s, 1BH). 
, - nH I q , 7 ho ma 2 30 mmol) was dissolved in methanol-free methylene chloride (22 ml), and the 
[ 7, 0] a dd P e 1 IS ?99 mg ; 4 60 mil) and stirred at room temperature for 2.5 hours. The reaction mixture 
£Z£^££Z2Z was purified b/si-ica ge, column chromatography (ethy, acetate : n-nexane = 1 :4) to 
obtain compounds I-4 (704 mg, 91%). 

1 H-NMR (400 MHz, CDCI 3 ): 9.96 (s, 1H). 7.97 (brs, 1H), 7.92 (d, 2H, J=8.4Hz), 7.85 (d, 2H, d=8.4Hz), 7.67 (d. 2H, 

J=1 .BHz), 7.66 (t, 1 H, J=1 .8Hz), 1 .38 (s, 1 8H). 
P041] Compound i-4 (150 mg, 0.45 mmol) and 2,4-thiazolidinedione (52 mg, 0.45 mmol) were suspended in anhy- 
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drous toluene (10 ml) and the suspension was added with a solution of piperidine (1 1 mg, 0.1 3 mmol) and acetic acid 
mo 0 3 mm ) d so ved in anhydrous toluene (1 .4 ml), and then refluxed at 120°C for 3.5 , hours The reaction m,x- 
S« was pourac I into ice water and extracted with ethyl acetate. The organic layer was washed w,th bnne and dehy- 
drated over MgS0 4 , and the solvent was concentrated to obtain TZ151 (1 94 mg, 99 /*). 

TZ151- Yellow powder (ethyl acetate/n-hexane); mp > 300°C; 1 H-NMR: (400 MHz. DMSO-de 30'C): 1 0.43 (s i H), 
7 9 3 d 2H J=8 4Hz) and 7.75 (s, 1H), 7.74 (d, 2H. J=1.BHz). 7.63 (m, 3H). 1.35 (s. 18H); Ana!. Calcd. for 
SJWW. C 6B.7B%. H: 6.46 %. N: 6.42%; Found, C: 68.70%, H: 6.59%, N: 6.15%. 

to Example 3: Synthesis of T2153 

[0042] TZ153 was synthesized by using 3,5-di-tert-butylbenzoic acid (1-1) and methyl m-aminobenzoate as starting 
■ materials according to the method of Example 2. 

TZ153- Pale yellow powder (ethyl acetate/n-hexane); mp 252°C; 1 H-NMR (400 MHz, DMSO-d B 30-C): 10.36 (s, 
^ Biefbrs HW76(m 4H), 7.63 (t, 1 H, J=1.SHz), 7.52 (t, 1 H, J=8.1 Hz), 7.37 (d, 1H. J=B.0Hz). 1.35 (s, 18H); 
AnaL Cali! SrtS&S. C: 68.78%, H:.6.46%. N: 6.42%; Found, C: 66.81%, H: 6.60%, N: 6.59%. 

Example 4: Synthesis of TZ155 

20 

[0043] 



30 



35 



CHO 2,4-thiizolidinedione 



HOOC 



rv — 

piperidine, AcOH. A 



HOOC 



i) socij 



2) 3,3-dwen-buiylaniline 




rnn 44 i n Formvlbenzoic acid (11-1 ) (1 .00 g, 6.67 mmol) and 2,4-thiazolidinedione (858 mg, 7.33 mmol) were sus- 
[0044] ac ^ < ^ d the S mixture was added with a solution of piperidine (1 70 mg, 2.00 mmol) and 

pended ,n ^^^^^^^ anhydrous toluene (20 ml), and then refluxed at 120°C for 6 hours. The 
— ClreL depos«ed crystals were collected by filtration The crystals were 
SSStJSlL. benzene, and aqueous 20% acetone solution, and dried to obta.n Compound 11-2 (1 .57 g, 94%). 

1 H-NMR (400 MHz, DMSO-d 6 , 30°C): 8.04 (d, 2H, J=8.4Hz), 7.79 (s. 1H), 7.70 (d, 2H, J=8.4Hz). 

(00451 Compound 11-2 (250 mg, 1 .00 mmol) was suspended in anhydrous benzene (12 ml), and the suspension 
[ !Lrt wTSci 627 mq 5 27 mmol) and refluxed for 14 hours. After the SOCI 2 was evaporated, the res.due 
" Spend fn anMrous benzene (1 0 ml), and the mixture was added with a.S-di-tert-buty.aniline (21 0 mg 1X0 
l™n and anhvdrous pyridine (4 ml) and then stirred at room temperature for 2 hours. The react.on mixture was added 
with 2 N hydSoric add w^th 2ng ice and extracted with ethyl acetate. The organic layer was washed with bnne, 
deiydrated over lvigS0 4 , and concentrated. The residue was purified by silica gel co.umn chromatography (ethyl ace- 
55 tate : n-hexane = 3:2) to obtain TZ155 (390 mg, 89%). 

TZ1 55: Pale yellow powder (ethyl acetate/n-hexane); mp 2BMB7-C; -H-NMR (400 MHz • ™SO-d 6 30-C): 10,20 
(s, 1H), 8.0B (d, 2H, J=8.4Hz), 7.87 (s, 1H), 7.74 (d, 2H, J=8'.4Hz), 7.69 (d, 1H, J=1.5Hz), 7.16 (t, 1H, J-1.5HZ), 
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1.30 (s, 18H); Anal. Calcd. for C 25 H28 N 2 0 3 ; 
6.37%. 

Example 5: Synthesis of TZ157 
[0046] 
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H P8 N 2 0 3 S, C: 68.78%, H: 6.46%, N: 6.42%, Found, C: 68.52%, H: 6.52%, N: 



15 



XX 



HOOCT ^ "CHO 

IIM 



2, 4-th i azol i d i ncd io n c 
piperidinc, AcOH, A HOOC 



1) SOCl 7 



2) 3*5-di-/ffrf-butyUfiiline 




N-H 



25 



40 



45 



,n , H nn mn * ^mmoh and 2 4-thiazolidinedione (686 mg, 5.B7 mmol) were sus- 
[00 47] m-Formylbenzoate ( 1-1 (800 ^^^^^ ed with a solution of piperidine (1 36 mg, 1 .60 mmol) 

77/ l H -NMR (400 MHz, DMSO-d 6 , 30>C): 8,4 (s, 1H), 8.01 (d, 1H, J=7.7Hz), 7.86 (s, 1 H). 7.85,d, 1H, J=7.7Hz), 7.66 
(t, 1H, J=7.7Hz). 

h in 9 oh ma 1 00 mmol) was suspended in anhydrous benzene (14 ml), and the suspension 
[0048] Compound III-2 (250 mg, 1 .00 mmoij i was H evaporated, the residue 

was added with SOCI 2 (627 mg, 5.27 mmol a " d /^ (210 mg, 1 .00 mmol) 

was suspended in anhydrous benzene (1 The rea ^ ion mixture was added with 

and anhydrous pyridine (4 mi), and then st -™ 1 * "™ The organic layer was washed with brine, dehy- 

n-hexane = 3:4) to obtain TZ157 (292 mg, 67%). 

. , u „\. m r, ofiT>r- 1 H-MMR (400 MHz, DMSO-do, 30°C): 10.20 (s, 
TZ157: Co.or.ess needies (ethyl ^'^^^ f^.TvJHz), 7.69 ft 1H, J=7.7Hz). 7.67 (d, 2H, 

Found, C: 6B.82%>, H: 6.65%. N: 6.56%. 
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Example 6: Synthesis of TZ161 
) [0049] 



10 



15 




CHO 



1-4 R - H 
IV-1 R - CH 3 



2) 2,4-thiaioIidinedione 
pipcridine, AcOH. ^ 




TZlfil cT " 



20 



25 



30 



35 



40 



50 



tAfitH n hpyane and suspended in dimethylformamide (DMF, 1 
[0050] N,H (97.6 m ft 60%, 2.4B ™0> »=0 «■ «d«h «jj «£> in DMF {10 ml) 

U. Th. ouop.osion woo .00.0 w«h ... .Idohyd. M^.. ^f w J/, 5 d °™ 9 ; B| , m « thyl idM. (0.1= ml. 3.05 mmol) 

1 (389 rng, 68%). 

1 H-NMR ,400 MHz, CDC*: 0,0 ,.. ,H>. ™* « "> * » * « ™ 

,d2H J = B.4HZ),7.13(0,2H,J.1.BHz),3.5B(s,3H), 1.14(0, 1BH). 

[00 S1, ^^,14,(30.™. 1.10^00.-2.4-— 

■did (20 mg. 0.33 mmol) duomd h *™ e ' orsa „ ic „y. t «eo w.on.d wl,h brio., dehy- 

(ethyl acetate : n-hexane = 1 :1 ) to obtain TZ1 61 (41 7 mg. B4.5%). 

Example 7: Synthesis of TZ1 63 

* ■ h hu- u^ino 3-f3 5-di-tert-butylphenylcarbarnoyl)benzaldehyde (synthesized from 

ing to the method of Example 6. 

, u «\. mn iQ^r- 1 H-NMR (400 MHz, DMSO-d 6 , 30°C): 7.61 (s, 1 H), 7.46 
T2163: Yellow plates W£~g*^^^ 7 % ^ , 7.08 (d 2H. J-1 .BHz), 3.42 (s, 3H), 1.11 (s. 
(t, 1H, J=7.7Hz), 7.38 (m , 69 3^% H 6 7 % N: 6.22%. Found, C: 69.41%. H: 6.92%. N: 5.99%. 

18H); Anal. Calcd. for C 26 H3oN 2 0 3 S, C. 69.31 A, n. o. / i 

Example 8: Synthesis of TZ1 65 

. ,. o /c» B Pyamole 41 and 2,3,5-di-tert-butyl-N-methylaniline as starting materials, 

[0053] By using the thiazolidine 11-2 (see, Example 4) ano i ^.o 
TZA 65 was synthesized according to the method of Example 4 (79 /=). 

TZ1 B5 :Pa,eye,low P ^^^ 

^SESSS St 2 H H 6 J 7-r N Z : ) 6, 2 %!poun ) d. , 39.05%. H: 6.53%, N: 6.43%. 
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Example 9: Synthesis of TZ167 

, *u- .vn.o in ? f, P P Example 5) and 3,5-di-tert-buty!-N-methylaniline as starting materials, 
rOQ54] By using the thiazohdme III-2 {see, txampie > 
, TZ1 67 was synthesized according to the method of Example 5 (76 A). 

5 i , w o„ Q v mn 9qR°r- 1 H-NMR (400 MHz, DMSO-d 6 , 30°C): 7.58 (s, 1 H), 

N: B.k%. Found, 0: 69,3%. H: 6.78%. N: 6.3,%. 

10 Example 10: Synthesis ofTZ175 

[0055] By using 2,4-xy.idine and the thiazolidine I.-2 (see, Example 4) as starting materials, T21 75 was synthesized 
according to the method of Example 4 (88%). 

64.51%, H: 4.67%, N: 8.07%. 
20 Example 1 1 : Synthesis of TZ1 77 

[0056] By using 2.4-xylidine and the thiazolidine .,,-2 (see, Example 5) as starting materiais. TZ1 77 was synthe- 
sized according to the method of Example 5 (31 %). 

JJ"1 B HZ? %H 1« 7 « 5 Sd=B Z ! H 7 z) 6 2 ( 2S Uh, 2.21 (s, 3H); Ana,. Calcd. for C 19 H 16 N 2 0 3 S, C: 64.76%. 
hT4"58%, N: 7.95%; Found, C: 64.57%. H: 4.41%, N: 7.89%. 

30 Example 12: Synthesis of TZ181 



( ) [0057] 



^< .COOCH 3 

ft fTT 



V-l 




DIB AL. 



2) "POC 

2) H 2 N-Ph-/>-COOCH 3 ^ - ^ ^ - 




R 



2,4-thiazo Ii d incdi one 
pipcridLnc, AcOH, A 




V-3 R - CH r OH 
V-4 R - CHO 



TZJ81 



55 



+hwi o nanhthnir acid rv-1 700 mq, 3.01 mmol) was suspended in thionyl 
[0058] 5 .6,7.B-T.t,.n»d ro -5.5.S.a.t,tr» n '^^'''^^JZ^d at ,000! l.rop.r.tor, tor 2 hoor,. Th. 

C.ond, (. 6.6, .rtdth. -^^^^^^i**'™"" <«°™ 2 98 "™" ="< 4 " 
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10 



75 



20 



25 



obtain Compound V-2 (97%). ^w^ri in THF HO ml) and the solution was gradually added 

[0059] expound V-2 (1E3 mg, 0.50 St^O rSnu es, the reaction mixture was poured into 

with DIBAL (1 .5 ml, 1 M solution ,n toluene 1 5 mrno ) at 45 C Aft e r 30 rated over 

tate • methylene chloride = 1 :3) to obtain Compound V-3 (142 mg, B4/o). 
mg, 71%). 

above suspension was added with the ^esulbns (^^o gLTc layer was washed with 2 N hydrochloric 

Sf l^^f it ^^^^i^B^i (S, eU Ana,. Caicd. tor C 25 H 26 N 2 0 3 S, C: 
69.10% H B 03% N: 6.45%; Found, C: 69.05%, H: 6.23%. N: 6.55%. 

3D Example 13: Synthesis of TZ1 B3 

| [O0S2] ra8 3 was synthesized by using 5.6.7,B-tetrahydro-5,5^ M 
5 amLbenzoate as starting materials according to the method of Example 1 2. 

..hi +a+o/n hexaneV mo 1 83°C' 1 H-NMR (400 MHz, DMSO-d B , 30°C): 10.29 (s, 1 H), 
TZ1 83: Colorless powder 7 26 (s , 1 H), 7.26 (s, 1 H), 6.71 (dd, 1 H, J=B.4Hz, 1 .8Hz), 

8.15 (s, 1H),7.B8 (d, 1H, J= )f*>-]™ £ <™ ; £f*J H2) , 69 {s 4 H), 1.31 (s, 6H), 1.28 (s, 6H); Anal. 

40 Example 14: Synthesis of TZ185 

TO0631 12185 was synthesized by using 5,6,7,8-tetrahydro-5.5,B,B-tetramethyl-2-naphthylamine and the thiazolid- 
!ne M i (see W 4?- starting materia, according to the method of Example 4. 

45 TZ1 85: Pele orange plates W acetate* ^2l£1SOT £££ 
•M(fiH J tr^ Ca,cd,orC 25 H 2sN2 0 3 S. C: 69,0%. 

H 6 03% N: 6.45%; Found. C: 69.40%, H: 6.10%. N: 6.55%. 

so Example 15: Synthesis of TZ1B7 

r00S41 TZ187 was synthesized by using 5 .6.7.B-tetrahydro-5,5 E S ^^-^^ and the thiazolid- 
S HI i (se^Example 5) as starting materials according to the method of Example 5. 

ss TZ187:Co,or,essp, a tes(eth y ,aceta t e« 

8 - 14 & ^k!Z ft !-B^Hz) 7 2?'(d 1H, J=8.4Hz)! 1 .65 £3S"l .26 (s! 6H), 1 .24 (s, 6H); Ana,. Caicd. 
CSS O ffc^SftSS N,.4 ( 5%; Found. C: 68.81%, H: 6.21%, N: 6.37%. 
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Example 16: Synthesis of T2191 
[0065] 




9 jy™ 

H -^r 1) NaH; CH 3 I 

2) 2,4-thiaznIidinedione 
piperidine, AcOH, A 



V-4 R-H 

, 5 VI -1 R - CH 3 




rnn SKn NaH MS ma 50% 0 45 mmol) was washed with n-hexane, and suspended in DMF (1 ml). The suspens.on 
[0066] NaH 18 mg 60 h, 0.45 mm ) delved ^ ^ m|) an£j stirred at roQm 

was added wrth he add^wu, methyl lodlda (0.07 ml. LlZmmoO and stirred for 30 
temP t S Aft Jr me DMF was ™Sd theses due was added with water and extracted with methylene chloride. After 

and dehydrated over MgSO. the solvent was concentrated^ e res, due ,was 
purifi d by nL ge, column chromatography (ethyl acetate : n-hexane = 1:2) to obta.n Compound VI-1 (388.9 mg. 



63%). 



1H-NMR (400 MHz CDCI 3 ): 9.92 (s, 1 H), 7.75 (d. 2H. J=8.4Hz), 7.24 (dd. 1 H, J=B.1 , 1 .SHz) 7.1 9 <d, 1H, J=8.4Hz), 
so 7 1 sfd 1H J=8 4Hz), 7.04 (d. 1H, J=1.8Hz). 3.55 (s, 3H), 1.60 (m. 4H), 1.20 (s, 6H). 0.93 (s, 6H). 

• acetate : n-hexane = 1 :3) to obtain TZ1 91 {41 7 mg, 93%). 

40 J 1 SH^) 3.40"(s 3h!: 153 (m. Ih), 1.17 (s, 6H). 0.89 (s. 6H); Ana,. Calcd. for C 26 H 2B N 2 0 3 S. C, 69.62% and H: 

6.29% N: 6.24%, Found, C: 69.33%, H: 6.38%. IM: 6.31%. 

Example 1 7: Synthesis of T21 93 

45 roosai TZ1 93 was synthesized by using 3-(5,6,7.8-tetrahydro-5,5,8,6-tetramethyl-^ 

nyde lynZ^T^ methyl nvamLbenzoate in the same manner as that of the synthes.s of Compound V-4) as a 
starting material according to the method of Example 16. 

S 3H), 1 52 (I! 4H)!' 1.14 !s 6H)! 0 91 (s, 6H); Anal. Calcd. for C 26 H 2B N 2 0 3 S. C: 69.62%, H: 6.29%, N: 6.24%, 
Found, C: 69.65%, H: 6.16%, N: 6.08%. 

55 Example 1 8: Synthesis of TZ195 

[00 69] From the thiazolidine I.-2 (see Example 4) and S.e.y.S-tetrahydro-N.S.S.S.S-pentamethyl-a-naphthylamine, 
TZ1 95 was synthesized according to the method of Example 4 (80%). 
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3 37 £ 3^ ■£ IN,! ftfj. ,f 6Hi; An.,. Cod' C^H^S, C: 69.82%, Hi N: 
6.24%, Found, C: 69.38%, H: 6.42%, N: 6.02%. 

Example 1 9: Synthesis of TZ197 

[0 G70] From the thiazolidine III-2 (see Example 5) and 5 ,6,7,8-tetrahydro-N,5 A8,8-pentamethyl-2-naphthylamine, 
TZ1 97 was synthesized according to the method of Example 5 (70%). 

N: 6.24%, Found, C: 69.51%, H: 6.37%, N: 6.27%. 
Example 20: Synthesis of TZ201 



[0071] 



20 



25 




1) DIBAL 



2) PCC 

3) 2,4-thiazoIidincdionc 
pipoidine, AcOH, A 




35 



vn-i R-COOCH 3 
VU-2 R - CH.OH 
VII-3 R = CHO 



TZ201 



, , yl!1 Minmn n 24 mmol) was dissolved in THF (10 ml), and the solution was gradu- 
?.*»! a°.W. Ohio*.. 1:4) to obfln Compound WI-2 (100 mg. 87%). 

^AHZ) 3 25 (s 3H). 1.B4 (m. 4H). 1.32 (s. 3H). 1.26 (s, 3H), 1.14 (s, 3H), 1.05 (s, 3H). 

,,,,,,„ nn mn o 24mmoh was dissolved in methanol-free methylene chloride (1 0 ml), and the 
C0 " P !d wi th PCC (60 mg 0 28 rnrno,) and stirred at room temperature for one hour. The reaction mixture 
50 S ?.E ».- -.urn^ chromatography (ethy, acetate : methylene chloride =1 :50) to cbta.n 
Compound VII-3 (72 mg, 72%). 

(s, 3H),*1.65 (m. 4H). 1.32 (s. 3H), 1.27 (s, 3H). 1.12 (s, 3H). 1.04 (s. 3H). 



[0074] 



Compound VII-3 (70 mg. 0.17 mmol) and 2,4-thiazolidinedione (20 mg, 0.17 mmol) were suspended in 
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10 



anhydrous toluene (4 ml). Pipeline (173 „) and acetic ^^^^^2 1^.^ 
above suspension was added with the resuming so ution m ) an -JhJ^-JJ ^ g N hydroch(orjc 

TZ201: Bed needies (ethy, acetate/methane,) mp >30CPC ; ^NMB (400 MH; : DMSO-d 6 3£C): 12.62 <s, 1H). 

H 2 0, C: 71.23%, H: 6.16%, N: 7.79%; Found, C: 71.12%, H. 6.02 A, N.7.71 /o. 
Example 21 : Synthesis of TZ221 



[0075] 



15 



20 




CtCO-Ph-p-COOCH 3 
A]C1 3 




DIBAL 



COOCH 3 



VHM 



vni-2 



OH 




PCC 



CH 2 OH 




VUI-3 



50 



vuw 



CHO 



55 



2,4-thiazolidincd ione 
piperidinc, AcOH T A 




TZ221 



40 



50 



55 



.j.j tQ+raPne +hvinpnhtha]ene (Vlil- 1, I.OOg, 5.32 mmo!) and te rep hth alio acid mono- 

,.„h vill ? (1 20 a 3 43 mmol) was dissolved in THF (15 ml), and gradually added with DIBAL 
[0077] Compound VIII-2 (1.20 g, J.^j mmui, continued at -78°C under argon atmosphere. 

13 .7rnl, 1 M solution in toluene, 13.7 ^ -^^!2SSt3^^ with ethy. acetate. The organic 
After one hour, the reaction nocture was : poured Into 1 N ^°^ ated The resjdue was purified by silic a gel column 
iayer was washed with brine dehydra ed ^ff^^SS^ found to be obtained by reduction of only the 
J" ^^^^^^JLs duced b V OIB AL at « tor 30 minutes and 

subjected to the same post-treatment to obtain Compound VIII-3 (896 mg, 81 /»). 
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mn] Alumina ,4.70 g, end PCS =. 1 2.3 - J ~~ ^^^7^^** 
L«rU>n .„«ph,„, end.h. S= l« «««^»*»« d J^on P S^lsLc.nL,.d endued 

ecid ,45 ma 0-74 mmol) di.eolv.d « {• m ™ , w „ w „ h . d „» brine, debydreted over 

= 1-2) to obtain TZ221 (328 mg. 32%). 

TO1; c_»d, f ,,*»™ 

rx^ 7 ^^^^^^*"^ H - 6 ' 0,%: N ' 3 ' 34%: c ' 772S%: 

H. 5.92%; N.3.09%. 
Example 22: Synthesis of TZ223 

r4 k ,einn 1 ? 3 4-tetrahvdro-1 1 4,4-tetramethylnaphthalene (VII 1-1 ) and isophthalic 

™ ' "jig J "'bHO 7 4z"d J H, 21 1 Hz) 1 73 £ 4H) 1 33 ("oH), 1.31 <«. 6H); An«l. Calcd. for CsHzuNOjS. 
C 7,.57"h : '6.oT%!n 3.34%; Found. C: 71 .64%, Hi 6.16%, Nl 3.19%. 

Example 23: Synthesis of TZ225 

■ ^ u inni 9 q 4 tetrahvdro-1 1 4 4,6-pentamethylnaphthalene and terephthalic 

TZ 22 5: Ye„ow prisms (etny. acetate/n-hexane); rr^ 245°C; 1 H-NMR (400 ^ 

J=B.4Hz), 7.90 (s, 1H) 7j» (d. 1H. ^^C- 7^03% h" IS % N. 3.23%; Found! C: 71.87%, H: 6.35%, N: 

I. 22 (s, 6H); Anal. Calcd.for C 2 QH 27 ^0 2 S i C. 72.0J/ O| n. d.^o 

3.14%. 

Example 24: Synthesis of TZ227 

,„«», T 22 27w.. S ,nin. ! iz.d W dSin S ,, 2 ,3.44..n,nydro.1.,,4.6 d P.n„™W 
Lono!».%r.»lnr chloride ». storting m.leri.l. .ooording to the m.tood o. Example 21 . 

T^e.e.o.pdeeie,.^^^ 
H: 6.37%, N: 2.96%. 
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„ri~ri in thf mh and the suspension was added with n-butyl 
[0084] Ph 3 PCH 3 l (4.04 g, ™ ^^'f!K^ Compound VIII-2 (2.35 

ithium (8.36 ml, 1 3.4 mmol) at -7B C and ^]«^ a reaction mixture was added with watered 
g, 6.71 mmol) dissolved in THF (12 ml) and * e " f*^ 0 ^^ over MgS o 4 , concentrated and purified by silica 

(s, 6H), 1.23 (s, 6H). 

,,v ^o-t iu !_i QU7I 7 25 (d 1H, J=8.4Hz), 7.08 (dd, 1H, J=8.4, 

obtain Compound IX-3 (42B.5 mg, 70%). 
(s, 6H), 1.24 (s, 6H). 

inBydrout toluene (8 ml), and M oosp.oaor, was add.d Mh a » " ^ 2 To. faction mixtor. 

.oi/ B 3 roo, 0.3B roroo,, dl»*.J "'^ «.*»= brlna, d.hydra.od ov.r 
SCSS! " ^r^dSd, *, £. 00,00,0 oP,o™,c,,= P P, « — : t*— 

= 1:4) to obtain T2241 (449.2 mg, B1%). 
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C: 74.59%, H: 6.51%. N: 3.32%. 
Example 26: Synthesis of TZ243 

[0088] ^243 was synthesized by using methyl m . (5i6 , 7 ,8-t e trahydro-5,5,8,8-tetramethyl-2-naphthoyl)b e n 2 oate as 
a starting material according to the method of Example 25. 

^Coioriesspowder^ 

0^1 K^S Si^i^^Sf^ BH): -1. Ca.cd. for C 26 H 27N C 2 S - 1/4H 2 0, C: 
74 00%, H: 6.57%, N: 3.32%; Found, C: 74.00%, H: 6.60%, N: 3.36%. 



Example 27: Synthesis of TZ245 

rnnDO , ph prH , M 09 o 2 70 mmol) was suspended in THF (5 ml), and the suspension was added with n-butyl 
0089 Ph 3 PCH 3 l (1.09 g, *./u mrnoi; k susoension was added with TZ225 see Example 

nun. (2.22 ml, SJ» mmol) « -7« AM ™££ ™ ET— » w, S ndd.d w«h wn.nt 

23. BOO ran. 1 .78 mranj d £ THF ( denydmt.d n«t M g so 4 . nnd cnnc.rat.ten. nnd the t.n- 

Z"S£EZZ£ circ^rr^.;. = »*— - 1* - — ™« «» «• 

1H), 7.42 (m,4H), 7.12 ^^ 7 '7^V H f ' r u NO S C'7514% H: 6.77 %, N: 3.25%; Found, C: 74.86%; 
4H), 1-31 (s, 6H), 1.2B (s, 6H); Anal. Calcd. for C 27 H 29 N0 2 b, u. /o.j^/o, 

H:6.B1%, N:3.33%. 
Example 28: Synthesis of TZ247 

[0090] T2247 was synthesized by using methyl m -(5,6.7,B-tetrahydro-3,5,5,8,B-pentamethyl-2-na P hthoy,)benzoate 
) as a starting material according to the method of Example 25. 

' -47:Pa,ye,lowpo^ 

M 1H 9 -1 ^ 531 , 1K =1 M^.^W ^ «">■ ^ 2 * BH). 1 29 (s, SH); Ana,. Ca.cd. for 
cXS^^4%, H. 6.77%, N: 3.25%; Found. C: 74.85%, H: 6.72%, N: 2.98%. 
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Example 29: Synthesis of TZ315 
[0091] 




NH 2 



X-l 



1) l-Ph-p-COOC 2 H 5l /rrr-BuONa 
Pd 2 (dba) 3t BINAP 

2) AcCi, pyridine 



COOCH 3 



X-2 R - H 

X-3 R-COCH3 



DIBAL 



active MdCK 



X^ 



CH 2 OH 



CH- 



X-5 R - H 
X-6 R - CH 3 



2 T 4-thiiXolidinfidiane 
pperidioe, AcOH,^ 




TZ31S 



... , v i - nn n A o B mmon ethyl 4-iodobenzoate (1 .37 g, 4.95 mmol), and tert-BuONa 
[0 092] 3,5-Di-tert-butyiann.ne (X- ^^^^^ and the SDluti on was added with tris(dibenzyiidene- 
(549 mg 5.68 mmol) were Z'ol) under argon atmosphere, and stirred at 1 00*0 for 

acetone)dipalladium(O) {91 mg)and (R) h rnnrn ^mDerature and extracted with ether. The organic layer was 

r^"^^ - — s purified by silica 9el column chro " 

matography (ethyl acetate : n-hexane = 1 :6) to obtain Compound X-2 (0.94 g, 55 *). 

1 H-NMR (400 MHz, CDC,): 7.92 (d, 2H. J=B.BHz). 714 f , H . >1 .BHD. 7.02 (d, 2H, J=1 -BHz), 6.SB (d. 2H. 
J=8.8Hz), 4.33 (q. 2H, J=7.3Hz). 1.37 (t, 3H, J=7.3Hz), 1.32 (s, 18H). 

h y 9 ,qqs mo 2 65 mmol) was dissolved in anhydrous benzene (1 0 ml), and the solution was 
[0093] Compound X-2 (935 mg. 2.65 mmol ' ™f .. (Q 5 m|) and then stirrec | at ro0 m temperature 

added with acetyl chloride (249 mg, ^I^J^S!ZSSm wTth ethyl acetate. The organic layer was 
for 5 hours. The reaction mixture was ^? ^JV^ over MgS0 4 , and concentrated. The residue was purified 

; a £gS 

1 H-NMR (400 MHz, CDC,,: 7.99 (d, 2H, «.4HJ. ™J.^ «■ ^ J=8.BHz), 7.05 (d, 2H. d-LSHz), 4.35 
(q 2H, J=7.3HZ), 2.04 (s, 3H). 1.37 (t, 1H, J=/.0Hz), 1.30 (s, 18H). 

SSSSS N hydrochloric - »»h ., y , Th. „ y8 r 
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15 



25 



30 



was washed with brine, dehydrated over MgSC,, ^^^^^T^ ^ * ^ " ^ 
chromatography (ethyl acetate : n-hexane = 1 :2) to obta.n Compound X-4 (41 2 mg, /<>). 

1 H-NMR (400 MHz, CDC, 3 ,: 7.27 (m, 3H), 7.04 (m. 3H), 6.96 (d. 2H. J.1.5HZ). 4.61 (s, 2H). 1.31 (s, 1BH). 

[0095] Compound X-4 (400 .g l ,-..^ 

- p-*- ? si,ica 961 00,umn ™ hy (ethyl ace " 

tate : n-hexane = 1 :8. then 1 :4) to obtain Compound X-5 (1 84 mg, 46 /=). 

, <u17 7am M l-a BHzW 20 (t 1H,J=1.BHz), 7.05 (d, 1 H, J=1 .8Hz), 6.99 
1H-NMR (400 MHz, CDCI 3 ), 9.78 (s, 1H), 7.74 (d, 2H, J— 8.BHZ), I p. n, 

(d, 2H, J=B.4Hz), 6.17 (s, 1H), 1.33 (s, 18H). 

=™/ n a-, m ™n was washed with n-hexane, and suspended in DMF (1 ml). The suspension 
[0096] NaH (34 mg, 60%, 0.87 mmol) was washed witn n^ ne , k temperature for 15 

was added with Compound X-5 (160 mg 0 56 mmo d.sojved m DMF (5 m. > . ^ ^ ^ ^ ^ 

minutes. The reaction mixture was added w th CH 3 I (0 14 ml 2^25 ™ >■ ^ Jhe Q , c layer was 

was evaporated, the residue was » d * d ^STSaTtta residue was purified by silica gel co.umn 

rmC^^ 

1 H-NMR (400 MHZ, CDC, 3 ): 9,5 (s, 1H), 7.65 (d. 2H, J=B.BHz), 7.33 (t, 1 H. d=1.8Hz), 7.05 (d, 2H, J=1.8H Z , 6.74 

(d, 2H, J=B.8Hz), 3.40 (s, 3H), 1.33 (s, 18H). 

^ v = M7n m n n ^3 mmoll and 2 4-thiazoiidinedione (62 mg, 0.53 mmol) were suspended in 
[0097] compound X-6 1 70 ^« ^^with a solution of piperidine (13.4 mg, 0.1 6 mmol) and acetic 
anhydrous toluene (4 ml), and the suspension was au re f|uxed at 120°C for 1.5 hours. The reaction mix- 

acid (9.5 mg, 0.1 6 mmo.) dissolved ^^^^^^f^ was washed with brine, dehydrated 

• n-hexane = 1:3) to obtain TZ315 (197 mg, 89%). 
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Example 30: Synthesis ofTZ317 
[0098] 




TZ317 

XI-3 R. - CH,OH 
XI-* R - CHO 



■ , u , ( ,, 7n 52 3 mmon 3 5-di-tert-butylaniiine (X-1)' (1,00 g, 4.38 mmol), and tert- 
[0099] Methyl 3-iodobenzoate (1 .37 g 5.23 mmol) 30 y ^ added ^ tris{djben . 

BuONa (549 mg. ^TnTng, 0 i mmo.) under argon substitution, and stirred at 

=o^S^ ^ 514 m9> 31%) - 

1 H-NMR (400 MHz, C D 0, 3 ): ,B7 (d, 1H, JJ^J^Jf 1 » 7- <* 1 H, 7- (, 1 H. J»7.7Hz), 7.07 (, 1H. 
J=1 5HZ), B.98 (d, 2H, J=1.5Hz), 3.8B (s, 3H), 1 .32 (s, 18H). 

[cnoo] NaH (88 mg, ao % , 2.21 mmo,) was washed ^^^ESS J ^^^1^=- 
was added with Compound Xl-1 (crude product, 500 mg, m/ mm / g2 mrnQ 

and stjrred for 3 hours. 

perature lor 15 minutes. The reaction ™™™f**?^Z7^l* with methylene ohloride. The organio layer 
After DM F was evaporated, the residue was added wrfh wate -«n «rtmc ^ resjdue was purifjed by si|ica 

1 H-NMR (400 MHZ, CDCI 3 ): 7.80 (m, ,H). 7.47 (d, 1H, J=7.7Hz). 7 23 (, 1H. J=8.0Hz), 7,7 (t, 1H, 0.1.8Hz,. 7.04 
(m jH) 6 99 (d. 2H, J=1 BHz), 3.92 (s, 3H), 3.88 (s, 3H). 1.30 (s, 18H). 
pnoi] Compound X.-2 (170 mg, 0.48 mmo,) was dissolved in THF (4 

LJ dropwise with D.BAL P^^^^^^C^^ organic ,ayer was washed 
reaction mixture was poured into 2 N hydro* one aa ana e jdye was jfled by silica ge , col . 

(d 2H J-8.1HS. 4.62 (d. 2H. J-S.SHz), 3.34 (s. 3H). 1.Z.0 (., 1SH). 
[01oa Co mP ddddX,3 1 , 25r n,0 3 3a-. 1 ,w., t » r 



23 



EP 1 048 659 A1 

.atography (ethyl acetate : n-he X ane = 1 :6) to obtain Compound XM (43, mg, 35%, W mg of X.-3 was coi.ected). 

'H-NMR - (400 MHz, COO,): , 92 (s, 1H, ,35 (rn 1H, 7f <t 1H. ,«7 (m, 1H). ,23 (t, 1H. J=-1 -8Hz), 

. 7.O7.(m.1H),7.0 2 (d,1H,J=1.BHz),3.37(s,3H),1.31(s,18H). 

n ,„H ? 4 thiazolidinedione (23 rng, 0.20 rnrnol) were suspended in anhy- 
[0103] Compound XM (65 mg, 0.20 mmol) and 2 ^ h '™^ ( erjdin 9 e {5A mg , 0 .060 mmol) and acetic acid 
drous toluene (3 ml), and the suspens.cn was added with a solution P P ^ ^ 

(3, mg, 0.060 mmol) dissolved ^.^^^^"^.e iayer was washed with brine and dehydrated 

was sss tiirr^ ^ by siiica gei co,umn — graphy 

wiga*J4i el,,u . _ v , • . - -r-m-4-T /QQ mn ni jantitativel. 



10 over 



15 



(ethyl 



. S;™ne": TZ 317 (SB m* quantitative). 

OQ/1or . iu mmr f400 MHz CDCI 3 ): B.41 (br s, 1H),.7.77 (s, 
TZ317: Yellow needles <^ «^ ft IK A.**). 3.35 (.. 3H). 1*2 

1 H), 7.22-7.57 (m, 2H). 7.01 (d. ^.^^ 06% H* 7 16%, N: 6.63% Found, C: 70.BB%, H: 7.09%, N: 6.36%. 
(s, 1 BH); Anal. Calcd. for C^N^S, C. 71.06 /o, n. /.id / , 

Example 31: Synthesis of TZ321 



2D 



25 



[0104] 




xn-i 



1) I-Ph-^-COOC 2 H 5i /erf-BuONa 

' Pd 2 (dba) ^ BINAP 

2) AcCl, pyridine 




COOCH 3 



3) DJBAL. 

2) Adivc MnOj 



XIJ-2 R - H 
Xn-3 R-COCH3 



30 




35 



XIM R - CK^H 

xn-s R-CHD 



2 t 4-[hiaxolidincdi one 



piperidinA, AcOH.A 




TZ321 



N-H 



40 



45 




2 , 4-th 1 axolidi n cd i o nc 



CHO 



piperidine, AcOH, A 




T2325 



X1I-6 



50 



under argon atmosphere and then st rred at 80 CM er ° n ^ 0Ur n deh drated over M gS0 4 , and concentrated. The 

2(1.38 g, 64%). 

rv.. % Tan M ?H J-B 8Hz> 7 26 (d, 2H, J=8.4Hz), 7.10 (d, 1H, J=2.5Hz), 6.96 (dd, 1H, 
S.TSiS.SiN ^^hSXI^S^ (3- 4H). I- (t, 3H. J= 7.0H 2 ). ,28 (s, SH, 1.27 
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(s, 6H). 

miQSl Compound Xll-2 (1.95 g, 5.56 mmol) was dissolved In anhydrous pyridine (10 ml), and the solution was 
[0106] uompouno am m • y. ' cf -,rr^H at rnnmtemoeraturetor3 hours. The reaction mixture was 

added with acetyl ch with diiuted hydrochloric acid and 
^Z^^U^^^^^e^ was Ln purified by silica column chromatography 
(ethyl acetate : n-hexane = 1:3) to obtain Compound XII-3 (1 .34 g, 61.5%). 

(s, 6H), 1 .24 (s, 6H). 

mn71 mmnn..ndXII3f134a 341 mmol) was dissolved in THF (6 ml) and gradually added with DIBAL (10.2 ml, 
[01 07] Compound XII 3 £ 1 .34 g 3.41 mrno , ^ rf i N nydroch|orjc acid and 

1 '! Td with Ivl^ — M 9 SO « and — trated ' the residUe W3S 

2 crrchTomlVaphy (ethj, acetate : n-hexane = 1 :2) to obtain Compound X, ,-4 (621 mg. 59%). 

1 H-NMR (400 MHz, CDCI 3 ): 7.24 (d. 2H, J=3.4Hz), 7.03 (d, 1H. J=2.2H 2 ), 7.00 (d. 2H, J=8.4Hz). 6.89 (dd, 1 H, 
J=8.4, 2.2Hz), 4.60 (s, 2H), 1.68 (s, 4H), 1.27 (s, 6H), 1.26 (s, 6H). 

tate : n-hexane = 1 :4) to obtain Compound XII-5 (271 mg, 44%). 

1H-NMR (400 MHz, CDCI 3 ), 9.76 (s, 1H), 7.73 (di 2H, J=8.8Hz), 7.29 (d, 1H, J=8.4Hz), 7.11 (d. 1H, J=2.2Hz), 6:99 
(m, 3H), 1.70 (s, 4H), 1.29 (s, BH), 1.2B (s, BH). 

j Yll c h c n ma n 49 mmol) and 2,4-thiazoiidinedione (63 mg, 0.54 mmol) were suspended in 

drated over MgS0 4 , and concentrated to obtain TZ321 (1 78 mg, 90%). 

IfS?, iSTK' S "Si C*k <or o: Hun* h: ,<5%. 

N:6.B9%; Found, C: 71.06%. H: 6.42%, N: 6.8B%. 

Example 32: Synthesis of TZ325 

mum NaH(20mq 60% 0 49 mmol) was washed with a small amount of n-hexane, and suspended in DMF (1 ml). 
[0110] NaH (20 comoound XII-5 (100 mg, 0.33 mmol) dissolved in DMF (4 ml), and stirred at room 

The suspens.on was added with Compound XII 5 nut i mg, stirred for 30 minutes. After the 

temperature for ^Z^u^ZZr^e Sue wi added wl waterand extracted with methylene chlo- 
siHca gel coiumn chromatography (ethyl acetate : n-hexane = 1:5) to obta.n Compound XII-6 (80 mg, 76.5 A). 

1 H NMR (400 MHZ CDCI 3 ): 9.75 (s, 1H), 7.68 (d. 2H, J=9.2Hz), 7.34 (d, 1H, J=8.4Hz). 7.14 (d lH. J=2.2Hz), 6.96 
1H K 4 2 2 Hz). 6.76 (d, 2H, J=9.2Hz), 3.37 (s, 3H), 1.71 (s, 4H), 1.31 (s, 6H). 1 .26 (s, 6H). 

,„h yii r r?R ma 0 23 mmol) and 2,4-thiazolidinedione (30 mg, 0.26 mmol) were suspended in 
[ T, ] 2 (4 Th suspension waT added wiih a solution of piperidine (6.0 mg, 0.07 mmol) and acetic acid 
M 2 mTo 07mrS dlsTo'vI n XdTus toiuene (0.75 mi), and then ref.uxed at 1 20'C. After 30 minutes, the reaction 
m fxture'LsZred in o ice water and extracted with ethyl acetate. The organic layer was washed with brine, deny- 
"rated over M 9 S0 4 and concentrated. The residue was purified by silica gel column chromatography (ethyl acetate : 
n-hexane = 1 :2) to obtain T2325 (1 05 mg, quantitative).. 
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u / u r^r, ocipor- 1 H-NMR (400 MHz, CDCI 3 ): B.29 (s, 1H), 7.77 (s, 1H), 

TZ325: Yellow powder (ethyl acetate/n-hexane^mp 238 C HN R(40° ^ h 3J ^ 2H 

M: 6.66%; Found, C: 71.51%, H:6.70%, N: 6.60%. 
Example 33: Synthesis of T2327 
[0112] 

NH 2 PdrfdMj.BINAF | || 1 T T >- 

2) active MnCU 

75 xin-i R - H 

XIM XH3-2 R - CH 3 



20 



25 



40 



45 





2, azo I i dir>cdi o nc 
pipcridine, AcOH, A 

XIII-3 R - CHjOH 

Xin-4 R-CHD TZ327 




^ to ^ m ^h ccy R-tetrahvdro-5 5 8,8-tetramethyl-2-naphthy!amme (1.03 g ( 
[0113] Methyl toluene (30 ml), and the solution was 

3 o 5.07 mmol) and tert-BuONa (571 mg 5.92 rnmol) were din 8M ' ' I and (R) . B | NAP ( 17 7 mg, 0.2B mmol) under 
added with t ri s(d ib en 2 Wideneac,one dipa ad,um(0 ^^--^ ^"oole^to roo^ temperature and. 
argon atmosphere, and stirred a 80 C W^wur de hvdrated over MgS0 4 , and then concentrated. The 

extracted with ether. The organic layer was ^ ed ^ b *^?thexane - 4) to obtain Compound XI IM 
residue was purified by silica gel column chromatography (ethyl acetaie . n nexane , 

35 (877 mg, 55%). 

BH),1.27(s, 6H). 

™i MnH /7? mo 60% 1 78 mmol) was washed with n-hexane, dried and suspended in DMF (1 ml). The sus- 
[01 1 4] J.? ™* c°±ound xm-1 (400 mg 1 .1 9 mmol) dissolved in DM F (1 0 ml), and then stirred at room tem- 

pension was added with Compound XIM i ^ uu ™ 9 - ... (0 2B , 4 50 mmol) and sti rred for 40 minutes, 

perature. After 20 minutes the m,*ure was added w*h methyl od d^ (A2B m J ^ ^ 

T^^^X^^:^^. - — - was purified by silica gel column chromatography 
Tethyl acetate : n-hexane = 1 :B) to obtain Compound XIII-2 (371 .5 mg, 94.5%). 

so (s, 6H), 1.24 (s. 6H). 

* vin ^ /*7n ma 1 62 mmol) was dissolved in THF (7 ml) under argon atmosphere and the solu- 
[0115] Compound XIII-2 (570 mg 1 mm0l) Wa " , \ so|utjon jn to uen e, 4.87 mmol) at -7B°C with stirring. After 
tion was gradually added ^^th D'^L (4. * 7 r ^^ =o ut on ,n , ^ ^ ^ 

30 minutes, the reaction mixture was pourec I into 2 N yc ™ orK 8 hydroge ncarbonate and brine, dehydrated 

n-hexane = 1:4, then 1:3) to obtain Compound XIII-3 (500 mg, 91%). 
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75 



25 



voq/h iH RSH^ 7l9(d 1H B 1Hz), 7.06 (d, 1H, 2.6Hz), 6.94 (br, IH), 6.88 (dd, 

1H-NMR (400 MHz, CDC, 3 ): 9.92 (s. IH, 7.27-7.38 (m. 4H) 7.10 (d, 1H. 2.6Hz), 7.05-7.09 On, 1H), S. 9 2 (dd. 1H. 
8 4 2 2Hz), 3.34 (s, 3H), 1.69 (s, 4H), 1.30 (s, 6H), 1.24 (S, BH). 

1:3) to obtain T2327 (312 mg, quantitative). 

/ u „„v nr»n iQfior. 1 H-NMR (400 MHz, CDCI 3 ): B.39 (S, 3H), 7.76 (s, 3H), 
TZ327: O^ ^ W «*J« JJ ^ 6 J £ ^ * 8 4Hz> 2:2H 3 i, 6 . 39 (d , 2H, 7.0Hz), 6.B3 

J^rHz) 3 32 ZH. A 6H); Ana,. c a >c d . for C 25 H 2e N 2 0 2 S, C: 71 .40%. H: 

6.71%, N: 6.66%; Found, C: 71.15%, H: 6.61%, N:6.44%. 

Example 34: Synthesis of TZ331 

[0118] 



( j 



35 




XIV-1 
XJV-2 

xrv-3 



D-HNOj. A^O 
2).H 3 , Pd-C 



3) I-Ph-/H^OOC a H 3 , WBuONa 
'pd^dba^, BEN A? 

4) AcCX pyridine 




COOCH, 



1) DIBAL 

2) active MnC^ 



XTV-4 R - H 
XIV-5 R - COCH 3 




XTV-4 R- CH^OH 
XTV-7 R - CHD 



2,4-4hi*ioli danedi one 
piperidlae, AcOH, A 




TZ331 



N*H; CH 3 I 




CHO 



2,4- thiixoli dined i o nc 
pipcridJnc, AcOH, A 




XJV-* 



TZ33S 



N— H 



[0119] 1 ,2.3.4-Tetrahydro-l.l ,4,4,6.pentamethy,naphtha, e ne (2.69 g, 13.3mmoD was dissoived in acetic anhydride 
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E0 „, «, cooled «o CO. The - w« --l;^^^-^^^^ 

S « .dd«d with Pd/C (400 m0 ) .nd <**>»XS w « ~„ «.« ^ "residue was P ur»i,d by .lllo. ».l 
(s, 6H). 

u rnmnminri XIV-3 (3 00 g, 1 3.B mmol) and tert-BuONa (1 .55 g, 
[0,2,] MeWI4.todob.nab.tep.B2g. 1 "7*^^ n ^ l Ki,«l*d«»«*dlb.n«.d.n.^ 
', 6.1 mmol) were feM » abOydrous 'toloene^(3^ mlV smj t ^ ^ , uMtuton , , nd stirred 

oljx ioA f* im 7 18 (s 1H) 6.76 (d, J=8.8Hz. 2H), 4.32 (q, 

[0122] Compo Und X,.(,03, 5 ^ 

added with acetyl chloride (524 mg. 6.67 ^'^"^XSde 0 20 ml) and stirred at 50°C for 4 hours, and then 
hours. The reaction mixture was further ' added w*h acetyl c l0 ^<°£ w ier and extracted with ethyl acetate. The 
at 60°C for further 23 hours. The reaction m.xture was ™rated over MgS0 4 , and concentrated. The residue 

- ,:4,, ° ° bWn cm *° ma XIU " 5 ,, ' 6S " 

62%). 

[0123] compound XIV-S (1.32 ^llue". ^"SSISS^SS^SS 

UM>. the r.MI.0 mtttPr. w,. poured - .2 7/*"™°",^ T „, rasWu , „. purified by dim gel oplumo chrom.- 

.i 7 1Q/C im 7 12fs 1H), 6.87 (d,J=8.4Hz, 2H), 5.33 (s, 1 H), 

[0124 , cpmpppbd x,v, T - " r.»sr^cs^^- 

solution was added with active MnO a (3.11 g. 85 ^ residue was purif i e d by silica gel column chroma- 

^,b7.rrr^~o s — -« <- - «. - — ~ m * 

,„,„H ,.00 MHz, C0C W « ,.. IH, ,7, « « * ™* «* «» * *"* »* 

S 90(1 1H). 2.05 (s. 3H). 1.69(0, OH), 1.30 (a. «). 1-2= ft «">• 

t01251 C.mpbuodX,V. B ,20„,., 2 mmol,.nd2.d = ; = 

Lydr.us toluene (4 ml), .nd M ™p«-»r ■ «« ■*» «T ■ ' J ^ „ iapc ,„ 7 „ ours . Th. r..ctton 

said (3.3 m» 0.065 mmol) dissdhmd in anhydrous toluene (O^b^ni). ^ ^ ^ d< „ y . 

n-hexane = 1:2) to obtain TZ331 (72.5 mg. 79%). 
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, , u fl „ fl vmn9R4 9 C- 1 H-NMR (400 MHz, CDCI 3 ): B.31 (brs, 1 H), 7.77 
TZ331: Yellow needles 2H). 5.74 (s, 1H), 2.19 (s, 3H). 1-69 (., 
(s. 1H). 7.36 {d, J=B.8Hz, 2H). 7.19 (s 1H), 7-17 (s i n), b.B I , g 66% 

4H), 1 -29 (s. 6H), 1 .25 (s, 6H); Anal. Calcd. for C 25 H 28 N 2 0 2 S, C. n .4U , 

Example 35: Synthesis of TZ333 
[0126] 




xrv-3 



1) |-Ph-«-COOCH 3 . /rrt-BuONa 

2) AcCl. pyridine 




XV-1 R 
XV-2 R 



COOCH 3 ]) DIB AX 



2) active Mn0 2 



H 

• COCH3 




XV-3 R 
XV-4 R 



' CH7OH 
. CKO 



2,4-thitzoUdjDcdionc 
piperidine, AcOH, A 




TZ333 



N-H 



in rnmnni md XIV-3 M 47 0, 6.77 mrnol) and tert-BuONa (763 mg,. 
U m m.„ were dfcs *ed » S^J^,^* £' r£X"d.r . W „ «™»ph.-.. »d =.lr»d « 1 00-C ,o, 

ri yv 1 M 44 □ 4 10 mrnol) was dissolved in anhydrous benzene (1 6 ml), added with acetyl chlo- 
[0128] CompoundXV-1 (1.44 g, 4.10 mmoij w temperature for2 hours. The reaction mix- 

ride (386 mg. 4.92 mmol) and ^W™*™"*™* ™ n a P nd then 70 =C for further 6 hours. The 

, YV _ M 37 . 3 49 mmo n was dissolved in THF (8 mi) under argon substitution and slowly added 
roi 29] Compound XV-2 (1 .37 g, 3.4a mmoij v»« stirrinq. After 30 minutes, the reaction 

dropw ise with DIBAL (1 0.5 ml, 1 M solution h toluene 1 0^ mmol) at 78 C was washed wjth 2 N 
m bL. was poured into 2 N hydrochloric acid "f"^**^^^. was puled by silica ge. co.umn 

* #• . 7 7H 7 im 7 20(s 1H) 7.12(8,1^6.92(8.1^,6.82(01,2^.5.35^8, 



[0130] 



Compound XV-3 (900 mg, 2.79 mmoQ was dissoived in methanol-free methylene ch.oride (12 m,), and the 
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10 



15 



■ u v m n to rr n 85% 27 9 mmot) and stirred at room temperature for 1 5 hours. The reac- 
tography (ethyl acetate : n-hexane = 1 :B) to obta.n Compound XV-4 (1 1 9 mg, *>)• 

1 H-NMR ,400 MHz, CDC,,: 1* 7^7 (V>7,Hj 1H) ^ (m, 2H). 7.1B <s. 1H), 7,5 (s, 1 H). 7,9 ( m, 

1H) 5.48 (br* 1H). 2.19 (s. 3H), 1.68 (s. 4H), 1.29 (s, BH), 1.24 (s, 6H). 

pi*] Compound XV-4 (115 m g. 0,S mmol) 

Lydrous to,uene (8 ml), and the suspension ^^^'^^S^S-St 7 hours. The reaction mix- 
aoid (6.4 mg. 0.1 1 mmo,) dissolved in "2^^^^^?^ was washed with brine, dehydrated 

= 1:2) to obtain TZ333 (138 mg, 92%). 

TZ333: Yellow needies (ethy, acetateA,hexane); mp 22JC; ^H-NM R (400 MHz CDCfe) (br . j 1HQ 7.75 (s 
1 H). 7.30 (t, J=8.1 Hz, 1 H), 7.17 (s, 1 H) .71 5 ,1 H). 6,3 (m, ™**U*g 6.71% N: 6.66%; Found, C: 71 .20%, 
4H). 1 .30 (s, 6H), 1 .24 (s, 6H); Anal. Calcd. for C 25 H 2a N 2 0 2 S, C. 71 .40 /=, «. d. 
H: 6.76%, N: 6.65%. 

20 Example 36: Synthesis of TZ335 

[0132] NaH ( 40mg,60%,01rnmo,)waswashed^ 

suspension was added with X.V-7 (21 6 mg 0 67 mmo ) dissolved ,n DMF ) ^ ^ ^ ^ 

for 20 minutes. The reaction rmxture was addec I wrfh CH 3 I ^0,8 J* a J extracled witn methylene chloride. The 
was evaporated under reduced pressure, the res.due was added residue was ur - rf i ed by si | ica gel- 

organic layer was washed with brine, dehydrated over ^°^^ e ~ g ^ 
column chromatography (ethyl acetate : n-hexane = 1:4) to obtain XIV-8 (140 mg, 62/.). 

1H-NMR (400 MHz, CDC, 3 ): ,73 (s, 1H), 7,7 (D. J- .1Hz. 2H, 7. 2 0 (S, 1H). 7.03 (s. 1H), 6,4 (br s. 2H). 3,0 (S. 
3H). 2.04 (S, 3H), 1.69 (S, 4H), 1 .31 (s, 6H), 1 .23 (s, 6H). 

r\ anri o a thia?olidinedione (45 mg, 0.39 mmol) were suspended in anhydrous tol- 
[0133] XIV-8 (130 mg. 0.39 mmol) and 2 -^™'"~'°J^ rt( J' B (g g mg , 0 .12 mmol) and acetic acid (7 mg. 
uene (6 ml), and the suspension was added w,th a ^^^T^C. After 6 hours, the reaction mixture was 
0.1 2 mmol) dissolved in.anhydrous toluene ml). and ' then r ^ was washed with brine , dehyd rated over 

— ^. ™ : " 

1:3) to obtain TZ335 (145 mg, 86%). 
C: 71.60%, H:6.99%, N: 6.67%. 
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50 



55 



30 



EP 1 048 659 A1 




25 



3D 

>■' — , 

( ) 



40 



45 



50 



DMF was evaporated under reduced pressure the ^ ^ WaS and concentrated . The residue was purified by 

ride. The organic layer was washed with bnne de ^ated over M « 4 ^ 
silica gel column chromatography (ethyl acetate . n-hexane u; 

^.eonivypH in THF (7 mh under argon atmosphere and gradually added drop- 

tate : n-hexane = 1 :2) to obtain XVi-2 (61 6 mg, 89%). 

hun -714ft I-77HZ 1H) 7 04 (s, 1H), 6.6B (d, J=7.3Hz, 1H), 6.5B (s, 1H), 
^SS^I" £ S^feS-Sfc 3Hi. 2 .0S ( (, 3H), 1 .68 (s, 4H). 1, 2 (t, J= S. 9 H Z , 1H). 
1 30 (s, 6H), 1.21 (s, 6H). 

raphy (ethyl acetate : n-hexane = 1:10) to obtain XV-3 (423 mg, 70 /.). 

^, x „«,, , e ,Hi 7 ?aft J-7 3H2 1H),7.1B(m,2H), 7.07 (m, 1H), 7.04 (s, 1H), 6.69 (dd, 

[0,3., XV-3 „,.»» •"^li^^^ 

0.37 dtaolvd in .«y r„„» («">fc ■«^£'° 0 „ y „ was „„,,„ „,h Win.. 3«h»dr.,.d ov.r 
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w 



T5 



20 



1 :3) to obtain TZ337 (504 mg, 94%). 

\ . mn 9lQor . 1u.mmr (400 MHz, CDCI 3 ): 8.22 {brs, 1H), 7.74 (s, 
T2337: Orange crystals (ethyl acetate/n-hexane); mp 219 C H I NMF i (400 M . 3) ^ 

6.45%; Found, C: 71.65%, H: 7.16%, 



, N:6.75%. 



Example 38: Test Example 

u „«r«« rt i mH nfthe nresent invention used alone, and effect on cell 
[01 39] Cell differentiation-inducing f^^^^ ^p^tive or coexisting retinoid, AmBO «4- 
differentiation-inducing activity of coex.st.ng ret no d were amn Bd. M P p romyelocyt ic leukemia cell 

[(5,6,7,8-tetrahydro-5,5,8,8-tetrame^ 

r^;^ * ™ ed ce!,s shown in the fol,owin9 

tables were calculated from the ability to reduce NBT. 

effect on the differentiation-inducing ability of 1x10 ' ^ Am ° u coe xisting AmSO at a concentration which did not 
the coexisting Am80. 
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35 



Table 1 



Compound 



TZ91 



TZ1B1 



TZ201 



Ratio of differentiation-induced cells by 
treatment with each compound alone 
(%) 



Concentration 



-9 



1.2 



-8 



0.8 



0.3 



0.7 



87 



54 



0.3 



Ratio of differentiation-induced cells with 
coexistence of 1x1 0" 9 AmBO (%) 



Concentration 



None 



49 



37 



48 



-9 



5B 



-8 



62 



53 



64 



-7 



87 



58 



53 



-6 



(BlConcentration-dependentd^ 

effect on the differentiation inducing ab Irty of ™^°"^™£™^ n S C h did no, give the cell differen- 
tion ability, and enhance^ the J^^S^^S-. they enhanced the activity of the 



Table 2 . 



50 



Compound 


Ratio of differentiation-induced 
cells by treatment with each com- 
pound alone(%) 


Ratio of differentiation-induced cells 
with coexistence of 1x1 0" 10 AmBO 
(%) 




Concentration 




Conce 


itration 






-8 


-7 


-6 


None 


-8 


-7 . 


-6 


T2151 


3 


4.4 


78 


4 


12 


43 


83 


TZ161 


3.5 


1.8 


3.6 


4 


12 


25 


3.B 


TZ191 


3.6 • 


3.5 


4.1 


11 


63 


75 . 


28 
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h dnn P and all of the five compounds enhanced the activity of the 

Table 3 



Compound 


Ratio of differentiation-induced 
cells by treatment with each com- 
pound alone(%) 


Ratio of differentiation-induced^ 
cells with coexistence of 3x1 0" 
AmBO 




Concentration 




Concer 


uration 






-8 


-7 


-6 


None 


-8 


-7 


-6 


TZ221 


1.4 


2 


51 


44 


54 


67 


82 


TZ241 


2.8 


6.4 


89 


44 


76 


84 


92 


TZ245 


3.8 


3 


11 


44 


86 


89 


8B 


TZ321 
TZ325 


1.2 

2.2 


1.1 
21 


28 
87 


51 
51 


55 
72 


83 
83 


88 
79 



Table 4 





Coexisting retinoid (concentr. 


ation) 


Compound 


None 


Am80 (-9) 


AmBO (-9.5) 


Am80 (-10) 


None 


1.5 


BO 


53 


8.5 


TZ223 


4.4 


62 


22 


5 


T2227 


5.3 


11.7 


5.5 


7 


TZ243 


4.2 


. 77 


35 


5 


TZ247 


7 


10 


5.8 


6.4 



o ur «n„ Mn fHeng-48771/1997 discloses that N-benzyldioxothiazolidylben- 
(E) Japanese Patent Unexamined Pub .cat » NM J BWT resjstance . For 

^^^^^^ 
the retinoid activities. 




N-H 




N-H 



. „ 1 ™ ma 0 60 mmol) was suspended in anhydrous benzene (12 ml), and 
[0,40] Compound II-2 (see Examp 4 150 mg O60 m ^ ^ ^ ^ ^ ^ wa£ MpmSadi 

the suspension was added with SOCl 2 (3o8 mg. J.ui mr 



33 



EP 1 048 659 A1 



m n ™n nnri the susoension was added with 4-trifluorobenzylamine 

Tethyl acetete : n-hexane = 3:2) to obtain T21 05 (1 28 mg. 52 %). 

i u v mn on/i°r- 1 u-NMR ("400 MHz; DMSO-d 6l 30°C) 9.23 (t, 1H, 
TZ105: Colorless need. es (ethyl acetat ,/n-haxane . mp 2 C H NMR (400 . ^ ? ^ ^ ft 

S"tS 0 7* 1 (d, iTKSm S,!^: Anal. Calcd. for C 19 H 13 N 2 0 3 S F 3. C: 55,6%, H: 

3.22%, N: 6.89%, Found, C: 56.36%, H: 3.04%, N: 6.9B% 

. ~ ,,.-,„„ mi fin cells TZ1 05 was completely inactive in the differentiation 
roi41] In the aforementioned assay system using HL-B0 ce Is TZToe wa P J consi dered that N- 

« on the nitrogen atom, such as seen in TZ1 85 and the like, is essent,al ,n the skeleton. 
Industrial Applicability 

osclerosis, bone diseases, rheumatism, immunological diseases and the take. 
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Claims 



1. A compound represented by the following general formula (I): 



30 




NH 



k • ptp! R 3 r< and R 5 independently represent hydrogen atom or a lower alkyl group or two adjacent 
wherein R , R , R , n , ana h inoepei.ue. y r ' , f . Dhenv | r j na to which they bind to form 

groups selected therefrom may combine together with carton ^** e *™ZXup*-. and X represents a 
I 5- or 6-membered ^f^g^SR ^^^(S^SS^. id? or -NR»- wharain R 6 , 
b r ^TrT«?R" atom or a lower alkyl group, or 

a compound represented by the following genera! formula (II): 



55 
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20 



hydrogen atom or a lower alkyl group, or a salt thereof, 
vate thereof. 

3. The medicament according to claim 2, which is an agent acting on a retinoid receptor. 

4 . The medicament according to Cairn 2 or 3. which has an action of enhancing an activity of a retinoid. 

5. The medicament according to Cairn 2 or 3, which has an action of suppressing an activity of a retinoid. 
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